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S U M M A R Y  

The method consists essentially in the use, instead of horizontal 
radiointeferometers, of a ltpolarrt interferometer, whose base is parallel 
to the axis of the celestial sphere, thus allowing the measurement of 
the iJorth-South component of a sporadic refraction at snall zenithal 
angles, and conseauently the padients of electron concentration in the 
same direct ion. 

* 
* 

Rzdioastronomical metFod6 of investiption of ionosphere irregu- 
larities with the help of horizon radiohterferometers are beset with 
some shortcomincs; the indeed allow only measurements of sporadic radio- 

refraction components, and consequently the gradients of electron 
concentration in the ionosphere, in directions near Zast-;lest. This is 
especially referred to the region of small zenithal angles (to -40'). 

Measurement of the iiorth-South component of irregular refraction 
at small eenithal angles can be achieved with the he lp  of a trp~lartt inter- 
fermometer, that is, of an inteferometer, the base of which is parallel 
to the axis of the celestial sphere. For such an instrument the angle bet- 
ween the direction at radioemission source and the normal to the base is 
constant and is equal to the declination 8 of the source. Thus, the source 
agyears as moving tlalongrl the interferogram. 

* OE ODT!ON PETODE I Z l E I E N I Y A  SET"~O-YUZBTiOY SOSTAVLYkYUSHCHSlt RZFRAKTS I1 
UKB V IOIJOSFm 1 GR'DIZQJTI: OPTIC€ESKOY TOLSHCHI. 



2. 

.ie shall compute +he a;l,yular response of a polar  interferometer .  
Limit ine ourselves  t o  considering only t h e  i r r e p l a r  r e f r a c t i o n  AR, we 

may write f o r  t h e  anele of iL2cidence of a ray f ron  the  source 9: 

y = b + A R .  \ ; i  

The output device of the  in te r fe rometer  
regis ters  the  received r a d i a t i o n  i n  t e m -  

, 
/ 

pera ture  units: 

where To is the  antenna temperature from 
the  Eiven source; F(Y) - i s  the normalized antenna r ad ia t ion  pa t t e rn ;  D is 

the  in te r fe rometer  base l e n g t h ;  is the  wavelength. 
Uhen measuring the angle of r ay  i m i d e n c e  upon AR, t he  device 

r e d s t e r s  the  accre t ion  of temperature : 

The f i r s t  t e r n  ol' the  exnression ( 3 )  a t  not too great 9 is by 
l+.,ase/Dantenna times s n a l l e r  than the  second one and can therefore  be 
neglected. It is easy t o  select  

by e l e c t r i c  s h i f t  of the  in te r fe rof fan ,  znci we shall finally have 

whence the  minimum detec tab le  v d u e  of re f rac t ior !  o s c i l l a t i o n s  is 

I A C I  = iL\T;i./2.TfiTL8 chr;F(c;) ,  (.) 

where AT is t he  s e n s i t i v i t y  of t h e  in te r fe rometer ' s  receiver.  Numerical 
estimstes show t h a t  the  angular response of R polar  interferometer  is 
b e t t e r  than t h a t  of a ho r i zon ta l  for the  saxe values  of , To and D. 

The determination of t h e  marnitude and d i r ec t ion  of the  component - 
of o p t i c a l  thickness  gradient  d L / d l  along the  l aye r  by the measured value 
of irregulz-lr r e f r a c t i o n  A R  = dL/dn ( n being t h e  normal t o  t h e  ray)  

- 



3. 

and t h e  known coordinates  of the  source and in te r fe rometer  base or ien ta-  
t i o n  is, i n  general  case, a complex eeometrical  problem. However, at small 
z e n i t h a l  angles 
of s u b s t i t u t i o n  of t he  sphe r i ca l  ionospheric layer, responsi  l e  f o r  t h e  

o s c i l l a t i o n  of r e f r ac t ion ,  by a plane one. The r e l a t i v e  e r r o r  in the  deter- 

mination of = / d l  , induced by t h i s  s impi i f i ca t ion ,  should not  exceed 6$ 
for e e n i t h a l  angles . to - 40' and ionosphere l a y e r  he ights  t o  500 km. 
Because of interferogram's  a x i a l  symnetry, t h e  d i r e c t i o n = /  d &  
by a s t r i g h t  l ine BC, 
base AB and the  d i r ec t ion  at  the source A C  with the  ionosphere plane 
( see  Fig. 1); A is t h e  point  of observation. 

i ts so lu t ion  is s i g n i f i c a n t l y  s impl i f i ed  by t he  p o s s i b i l i t y  

is given 
defined by the  point  of encounter of in te r fe rometer  

Note in conclusion, t h a t  contrary t o  t h e  method of measurement of 
ionosphere r e f r a c t i o n  w i t h  the  he lp  of io te r fe rometers  with hor ixonta l  
bases,  t he  proposed method ha6 t h e  unquestionable merit,  t h a t  it allows 
t o  measure the  sporadic  r e f r a c t i o n  uninterruptedly during t he  observation 
session. 

* * *  THE E N D  
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